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$A_{i}(0)=0,$ $A_{i}(1)=1,$ $A_{i}’(t)$ $A_{i}’(t).>$ Ofor $t\in[O,1]$
$(i=1,2)$
$+$ 1 -1 $0$
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noisy bullet
- $\triangleleft$’ silent bullet silent
bullet noisy duel Blackwell [1]
Noisv Duel
$t=1$ $t=1$
Player I $x\in[O,1]$ $I$ $x\in[O,1]$
$\Pi$ $y<x$ 1 $\Pi$ $x$ $x$
Player I $M(x,y)$
(1) $M(x,y)=\{\begin{array}{ll}2A_{1}(x)-1, x<yA_{1}(x)-A_{2}(y) , x=y1-2A_{2}(y) , y<x\end{array}$
1. $A_{1}(t)+A_{2}(t)=1$ $[0,1]$ $t_{0}$ $t_{0}$
$(t_{0},t_{0})$ (1) 2 $0$
Silent Duel silent bullet
$[0,1]$
$\grave{}$ Player I $\Pi$ $x\in[O,1]$
$y\in[O,1]$ Player I $M(x,y)$
(2) $M(x,y)=\{\begin{array}{ll}A_{i}(x)-A_{2}(y)+A_{1}(x)A_{2}(y) , x<yA_{1}(x)-A_{2}(y) , x=yA_{1}(x)-A_{2}(y)-A_{1}(x)A_{2}(y) , x>y\end{array}$
2 $0$ 1
2. $a_{1},$ $a_{2}$
$1+ \frac{1}{A_{2}(a)}=I\infty tA_{1}(t)\{A_{2}(t)\}^{2}A_{2}’(t)$ ; $1+ \frac{1}{A_{1}(a)}=\iota^{A_{1}^{}}\infty^{(t)}t$
(0,1) 1 $a= \max(a_{1},a_{2})$ Player I
$F^{0}(x)$ Player II $G^{0}(y)$
$F^{0}(x)=\{\begin{array}{l}0,0\leq x<af\frac{k_{1}A_{2}’(t)}{A_{1}(t)\{A_{2}(t)\}^{2}}dt+\alpha I_{1}(x) , a\leq x\leq1\end{array}$ ;
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$G^{0}(y)=\{\begin{array}{l}0,0\leq x<aJ’\frac{k_{2}A_{1}’(t)}{A_{2}(t)\{A_{1}(t)\}^{2}}dt+\beta I_{1}(y) , a\leq x\leq1\end{array}$
$I_{1}(z)$ $|$ $z=1$ unit step function $\alpha$ $\beta$ #
$\alpha\{\begin{array}{l}==>\end{array}\}0,$ $\beta\{\begin{array}{l}>==\end{array}\}0$ if $a=\{\begin{array}{l}a_{l}>a_{2}a_{1}=a_{2}a_{2}>a_{1}\end{array}\}$






Silent Noisv Duel Player I} silent bullet $\grave{}$ Player $I\ovalbox{\tt\small REJECT}$ noisy bullet
2 $0$
$A_{1}(t)=A_{2}(t)=t$ (
(3) $M(x,y)=\{\begin{array}{ll}x-y+xy, x<yx-y, x=y1-2y, x>y\end{array}$
3. $a=\sqrt{6}-2(\cong 0.45)$ (3) Player I
$f^{*}(x)=\{\begin{array}{ll}0, 0\leq x<a\sqrt{2}a(x^{2}+2x-1)^{-3/2}, a<x<1\end{array}$
Player
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$G^{*}(y)= \frac{a}{2+}a$ $\{\frac{2}{a}\zeta f^{*}(t)dt+I_{1}(y)\}$
$v^{*}=1-2a=5-\sqrt{6}(\cong 0.101)$
3.
Silent Duel Restrepo $\ovalbox{\tt\small REJECT}$ 1957 silent bullets
Player I $m$ $\mathbb{I}$ $n$
Restrepo
Player I $x=(x_{1},---,x_{m})$ Player II $y–(y_{1},---,y_{n})$
$x_{1}\leq---\leq x_{m},$ $y_{1}\leq---\leq y_{n^{\backslash }}$
I $M(x_{1},---,x_{m};y_{1},---,y_{n})$
$M(x_{1},---,x_{m};y_{1},---,y_{n})$
$=\{\begin{array}{l}A_{1}(x_{1})+\{1-A_{1}(x_{1})\}M(x_{2},---,x_{m};y_{1},---,y_{n}) , x_{1}<y_{1}-A_{2}(y_{1})+\{1-A_{2}(y_{1})\}M(x_{1},---,x_{m};y_{2},---,y_{n}), x_{1}>yl\end{array}$
$x_{1}=y_{1}$ 2
Player I, If $R_{X}$), $\alpha_{F)}$
:
$R \partial=\prod_{j=1}^{m}F_{i}(x_{i})$ ; $a_{J})= \prod_{j=1}^{n}G_{J}(y_{J})$
$F_{i}(x_{i})$ $[a_{i}, a_{i+1}]$ $cdf$ $i<m$ pdf $f_{l}(x_{j})$ $i=m$
$[a_{m}, a_{m+1})$ density part $f_{m}(x_{m})$ $a_{m+i}$ mass $\alpha\geq 0$
$G_{j}(y_{j})$ $[b_{j}, b_{J+1}]$ $cdf$ $j<n$ $[b_{j}, b_{j+1})$ pdf $g_{J}(y_{J})$





Noisv Duel Silent duels noisy duel $I$ $m$





$I$ $m$ $\Pi$ $n$
$A_{1}(t)=A,$ $(t)=t$ 10
1969 Fox and Kimeldorf
$\epsilon-$optimal
Player I $m$ noisy bullets $I$ $n$ noisy bullets




$v_{i0}=1$ for $i>0$ and $v_{0j}=-1$ fOr $j>0$





$A_{1}(t_{mn})-A_{2}(t_{mn})+[1-A_{1}(t_{mn})][1-A_{2}(t_{mn})]v_{m-1,n-1}\{\begin{array}{l}\geq\leq\end{array}\}v_{mn}$ $\Rightarrow$ $\{\begin{array}{ll}Player IPlayer \Pi\end{array}\}$
Silen$t^{}$ Noisv Duel
1974 Styszynski[10] 1981 eraoka[16]
2 $O$ :
176
$M(x,y)=\{\begin{array}{ll}A_{1}(x)-A_{2}(y)+A_{1}(x)A_{2}(y) , x<yA_{1}(x)-A_{2}(y) , x=y1-2A_{2}(y) , x>y\end{array}$
4 $t_{0}$ $A_{1}(t)A_{2}(t)+A_{1}(t)+A_{2}(t)=1$ $[0,1]$
$h_{i}(t)$
$h_{i}(t)=A_{3-i}^{1}/\{A_{1}(t)A_{2}(t)+A_{1}(t)+A_{2}(t)-1\}$ for $t\in(t_{0},1)$ , $i=1,2$
$a$
$Jh_{1}(t)\exp[-1\{1+A_{1}(s)\}h_{i}(s)ds]dt=1/2$
$(t_{0},1)$ 2 $0$ Player I
$F^{*}(x)$ Player If $G^{*}(y)$




$\beta(2\zeta h_{2}(t)\exp[+\int\{1+A_{2}(s)\gamma_{l_{2}}(s)ds]dt+I_{1}(y))$ , $a\leq y\leq 1$
$I_{1}(y)$ $y=1$ unit-step function mass part $\beta$
$\beta=1/ (1+2\iota h_{2}(t)\exp[+\int\{1+A_{2}(s)\}h_{2}(s)ds]dt) >0.$
$V^{*}$ $v^{*}=1-2A_{2}(a)$
1 mass part
Player If. noisy player Player $I$ (silent player)
( ) 1
$G^{*}(y)$ density part
mass part $\beta$ 2





open Owlowski, Radzig, Kurisu, Troylor
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